Foam cells are lipid-loaded macrophages and neutrophils that are generated from a massive uptake of oxidized lipid. Foam cells are a pathological hallmark of atherosclerosis, and have also been found in acne lesions. The same pathological changes determine the common pathogenesis. According to the pathological function of foam cells in these lesions, we put forward a viewpoint on the pathogenesis of acne and atherosclerotic plaques.
, and are a hallmark of both early and late atherosclerotic lesions [14] . The presence of foam cells in acne lesions is significant as it is a concrete evidence connecting atherosclerosis and acne. Foam cells are activated macrophages and neutrophils that retain their metabolic activity [15] . Toll-like receptors are mainly expressed on macrophages and neutrophils [16, 17] . Tolllike receptor-signaling pathways culminate in the activation of transcription factor nuclear factor kappa B, which controls the expression of an array of inflammatory cytokine genes responsible for the production of a variety of cytokines (e.g., interleukin), chemokines (RANTES), adhesion molecules (P-Selectin and E-Selectin), and growth factors in atherosclerosis and acne lesions [18, 19] . High-density lipoprotein (HDL) cholesterol exerts a number of potentially antiatherogenic effects independent of cholesterol efflux and centripetal transport, including antioxidation, impairment of leukocyte adhesion and monocyte activation, and flow-induced vasodilation, preventing endothelial cell damage and death, which may contribute to the ability of HDL cholesterol to protect the blood circulation against damage due to inflammation [20] . Abnormal lipid metabolism and dyslipidemia are believed to be the result of foam cell formation [21, 22] . Acne patients are frequently associated with an abnormal plasma lipid profile. Lipoprotein(a) was found to be significantly higher in male and female patients with mild, moderate, and severe acne than in a healthy control group. Patients with severe acne have significantly lower plasma HDL cholesterol levels [23] . Patients with mild or moderate acne do not have significantly lower plasma HDL cholesterol levels or have a normal lipid profile, but their follicle duct system is full of sebum as acne patients have markedly higher rates of sebum production [24] .
PATHOLOGICAL CHANGES IN FOAM CELLS (FIG. 3)
Macrophages and neutrophils phagocytose microorganisms and substances such as bacteria, viruses, sebum, and oxidized low-density lipoproteins. Macrophages and neutrophilic lysosomes contain lipoxygenase, myeloperoxidase, inducible nitric oxide synthase, and nicotinamide-adenine dinucleotide phosphate oxidases [25] [26] [27] . They use these oxidases to generate antimicrobial From morphology and the structure of the nucleus, the cells in the figure are mainly neutrophils with irregular round shape, of which rod-shaped lobular nucleus stained differently and is deformed. The cells with a large size and one big and round nucleus were suspected as foamed macrophages. The nuclear membrane is blurred and gradually dissolved, suggesting that the cell underwent necrosis or apoptosis. The selected suppurative acne lesions are new and present a yellow color. Nine acne patients (six female, three male) with suppurative lesions (pustule, abscess) were recruited. Ethical approval was obtained from the ethics committees of the first affiliated Hospital of Guangxi University of Chinese medicine. reactive oxygen species (ROS) and reactive nitrogen species (RNS) essential for native immunity. Macrophages and neutrophils play an important role in lipid metabolism and may be required to initiate lipid oxidation to generate energy (ATP) to maintain physiological functions [28] . Myeloperoxidase catalyzes the production of hypochlorous acid from hydrogen peroxide and chloride anions (or the equivalent from a non-chlorine halide). The liquid in lysosomes is strongly corrosive due to the content of hypochlorous acid, which is 50 times more potent in microbial killing than hydrogen peroxide [29] . Extracellular lipids are ingested by macrophages and neutrophils, trapped in phagosomes, and fused with the lysosome, which is similar to a Bmicro incinerator^in which the engulfed lipids are oxidized by the strongly corrosive liquid. However, the Bincinerator^is damaged by the strongly corrosive lipid flowing out of the lysosome, as lipid oxidation in lysosomes is similar to fuel combustion in that the lysosomal membrane breaks down under such an intensive oxidative reaction. The lipids engulfed by macrophages and neutrophils are not oxidized to generate ATP, but to generate large amounts of ROS and RNS. Excessive ROS and RNS production in a very short time not only destroys the incinerator and other foam cell organelles, but it also damages normal tissue cells and induces inflammation. Crater-like ulcers with a significant amount of necrotic tissue (colliquative necrosis) [30] can be found in both atherosclerotic plaques and acne lesions.
Severe damage to all cellular components induced by oxidative stress causes rapid consumption and depletion of nuclear nicotinamide-adenine dinucleotide (NAD) pools, cellular energy (ATP), thiols, and the local antioxidant enzyme system [31] . NAD from capillary blood is insufficient to compensate for NAD consumption in acne lesions. In such cases, even if circulating NAD concentration is normal and the capillaries are dilating, NAD deficiency in an acne lesion is a serious condition in which the abnormal energy of free radicals is converted into various signals passing through the tissue cells. These cascade-amplified signals constitute a variety of complex-signaling pathways that result in pathological and pathophysiological changes in the follicle ducts, including such untoward events as capillary expansion, edema, apoptosis, necrosis, keratinization, inflammatory cell infiltration, fibrosis, and DNA damage [32] . The anomalous function of foam cells and inflammation amplification in acne lesions and atherosclerotic plaques is driven by the energy derived from the abnormal oxidation of lipids (sebum). The signal source is the lipid and sebum abnormally oxidized in foam cells.
INFECTION
Propionibacterium acnes (P. acnes), as a secondary factor, has not been shown to be present in early acne lesions [33] . The membrane of a bacteria is composed of a lipid (phospholipid) bilayer. The presence of foam cells in acne lesions suggests that lipid metabolism is disordered. Macrophages and neutrophils are unable to effectively deal with the engulfed lipid bilayer of bacteria even though the bacteria have been killed by antibiotics and antibodies. Bacterial infection impairs and aggravates acne lesions, and antibiotic therapy is essential in severe cases. However, when antibiotic therapy is ineffective, we assume that severe inflammation exists not only because of bacterial resistance but also due to dyslipidemia and possible dysfunction of HDL cholesterol. Niacin improves HDL cholesterol function [34] , and the most likely reason for dyslipidemia and HDL cholesterol dysfunction is niacin deficiency.
PHYSICAL EXAMINATION AND TREATMENT RECOMMENDATIONS
The serum lipid profile and homocysteine level were found to be significantly higher in acne patients compared with healthy controls [23, 35] . Serum lipoprotien(a) level in acne patients can be several times higher than the normal range. Reduced serum lipids suggest that acne patients have malnutrition. Malnourished acne patients may also have abnormal liver function tests, such as low serum albumin, globulin, and total proteins. Determination of the serum lipid profile, homocysteine concentration, and liver function tests are necessary in acne patients.
According to the common pathogenesis of acne vulgaris and atherosclerosis, the therapeutic principle of acne vulgaris is similar to that of atherosclerosis: high doses of niacin (2000-3000 mg/day, 30-50 mg/kg/day) to improve plasma levels of HDL cholesterol or HDL cholesterol function, antioxidation, and inhibit inflammation [36] . A pilot study showed that high-dose niacin can significantly improve moderate and severe acne vulgaris [37] . We propose that a larger, multicenter clinical trial of niacin treatment in patients with acne should be carried out. The efficacy, safety, and dosage of niacin in the treatment of pregnant women and children of different ages with acne require careful evaluation in future clinical trials.
SUMMARY
Acne occurs in pregnant women, lactating women, neonatal, infants, children, and adolescents who required plenty of nutrition to promote the normal growth and development. Reduced hyperlipidemia may be not suitable for all acne patients. The pathogenesis and treatment of acne and atherosclerosis need further study. Even so, it is important not only to be aware of the common pathogenesis of acne and atherosclerosis, but also to be able to identify therapeutics and preventive strategies which may have curative and preventive effects for both diseases.
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